Labeling of tyrosines in proteins with [15N]tetranitromethane, a new NMR reporter for nitrotyrosines.
Lysozyme and ribonuclease were used as model proteins to explore the feasibility of detecting protein-bound nitrotyrosines by 15N-NMR spectroscopy. The reporter group was introduced via synthesized [15N]tetranitromethane. Several experiments for detection of the 15N resonance in the model [3-15N]nitrotyrosine demonstrated a substantial pH-dependence of the chemical shift. When lysozyme was nitrated, either two or three 15N resonances were detected, depending on the extent of nitration. The pH-dependence of the detected resonances clearly described an apparent microscopic pK in accord with reported values, while addition of Gd(III) gave selective line broadening, indicating that the 15N reporter group could also monitor relative distances from paramagnetic sources. Nitration of ribonuclease showed five 15N resonances, of which three persisted in the purified monomer. The pH-dependence of these resonances also described apparent microscopic pK values. The [3-15N]nitrotyrosine model was reduced to the [3-15N]aminotyrosine and its 15N resonance was easily monitored by several methods, including selective population inversion. When the protein-bound nitrotyrosines were similarly reduced, much sample decomposition resulted, a possible result of photooxidation, and/or reduction of disulfide bond(s), thereby making interpretation difficult.